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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a vehicle en- 
gine starting apparatus. 

[0002] in recent years, there is a demand for an im- 
proved operability of vehicles in addition to demands for 
improved basic performances and safety of vehicles. 
For example, a vehicle engine starting apparatus called 
"smart ignition" system has been proposed. The smart 
ignition system enables a driver to start and stop the 
engine of a vehicle without using keys. 
[0003] A typical vehicle engine starting apparatus in- 
cludes a portable communication device carried by an 
occupant such as a driver of a vehicle, a communication 
controller mounted on the vehicle, and an engine start 
switch (ignition switch) provided in the passenger com- 
partment (for example, a side of a steering wheel that 
faces the driver's seat). When the driver gets in the ve- 
hicle, an ID code assigned to the communication device 
is automatically checked against an ID code assigned 
to the communication controller. If the ID codes match, 
the communication controller permits the engine to be 
started. If the engine start switch is manipulated in this 
state, the engine is started. Therefore, the vehicle en- 
gine starting apparatus eliminates the necessity for in- 
serting a mechanical key into a key hole and for turning 
it to start the engine. This improves the operability of the 
vehicle. Further, since the ID codes are verified, the lev- 
els of security are improved. 

[0004] A typical vehicle engine starting apparatus us- 
es an external light to show the location of the engine 
start switch. The external light is turned on when a door 
of the vehicle is opened, and then is turned off by a timer 
when a predetermined period elapses. However, even 
if the ID codes cannot be verified due to, for example, a 
malfunction of the communication device, the external 
light is turned on to show the location of the engine start 
switch, and thus encourages manipulation of the engine 
start switch. 

[0005] A typical engine start switch is a rotatable 
knob. The engine is started and stopped by rotating the 
engine start switch. 

[0006] If the rotatable switch is arranged in the center 
cluster of the instrument panel, the operability is inferior 
to a case in which the switch is provided on a side of the 
steering wheel that faces the driver 1 s seat. For example, 
if the rotatable switch is provided in the center cluster of 
a car with a right-hand steering wheel, a right-handed 
driver has difficulty manipulating the switch since the 
driver has to use the left hand. Also, it is difficult to co- 
ordinate rotational switches with the switches of electri- 
cal devices in the center cluster. This adversely affects 
the appearance of the center cluster. 
[0007] Accordingly, when the engine start switch is 
provided in the center cluster, a push switch, which is 
easy to manipulate, is used. However, a push switch for 



starting the engine needs to be clearly distinguished 
from the other switches of electric devices located in the 
center cluster. 

[0008] Particularly, most of the switches in the center 
5 cluster have a top surface parallel to the surface of the 
instrument panel and project at the same height from 
the panel surface. Therefore, for occupants of the vehi- 
cle, the switches are not easily distinguished. 

w SUMMARY OF THE INVENTION 

[0009] Accordingly, it is an objective of the present in- 
vention to provide an engine starting apparatus that 
clearly shows the location of an engine start switch. 

15 [001 0] To achieve the above objective, the present in- 
vention provides a vehicle engine starting apparatus. 
The apparatus has a start switch, a display device, an 
identify device, and a control device. The start switch 
starts the engine of the vehicle. The display device 

20 shows the location of the start switch. The identify de- 
vice identifies a specific signal. The control device con- 
trols the display device in accordance with the result of 
the identification executed by the identify device. 
[0011] The present invention also provides an ar- 

25 rangement of a vehicle engine start apparatus having 
an engine start switch . The engine start switch is located 
on a center cluster of a instrument panel. A recess is 
formed in the center cluster. A manipulation member op- 
erates the engine start switch. The manipulation mem- 

30 ber is attached to a mount surface that defines a part of 
the recess. The manipulation member does not project 
form the recess. 

[001 2] Other aspects and advantages of the invention 
will become apparent from the following description, tak- 
35 en in conjunction with the accompanying drawings, il- 
lustrating by way of example the principles of the inven- 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

40 

[0013] The invention, together with objects and ad- 
vantages thereof, may best be understood by reference 
to the following description of the presently preferred 
embodiments together with the accompanying drawings 
45 in which: 

Fig. 1 is a schematic view illustrating the interior of 
a vehicle equipped with a vehicle engine starting 
apparatus having a first display device according to 
so a first embodiment of the present invention; 

Fig. 2 is a front view Illustrating the first display de- 
vice of Fig. 1; 

Fig. 3 is a cross-sectional view taken along line 3-3 
of Fig. 2; 

55 Fig. 4 is a block diagram showing the engine start- 
ing apparatus according to the first embodiment; 
Fig. 5 is a circuit diagram showing an engine start 
control unit included in the engine starting appara- 
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tus shown in Fig. 4; 

Fig. 6(a) is a diagram showing a display and a ma- 
nipulation member included in the first display de- 
vice; 

Fig. 6(b) is a diagram showing the display of Fig. 6 5 

(a) in a first display mode; 

Fig. 6(c) is a diagram showing the display of Fig. 6 

(a) in a third display mode; 

Fig. 6(d) is a diagram showing the display of Fig. 6 

(a) in a fifth display mode; 10 

Fig. 6(e) is a diagram showing the display of Fig. 6 

(a) in the third display mode; 

Fig. 6(f) is a diagram showing a display of Fig. 6(a) 

in a sixth display mode; 

Fig. 6(g) is a diagram showing a display of Fig. 6(a) 15 
in a seventh display mode; 
Fig. 6(h) is a diagram showing a display of Fig. 6(a) 
in an eighth display mode; 

Fig. 6(i) is a diagram showing the display of Fig. 6 
(a) in the third display mode; 20 
Fig. 7(a) is a diagram showing the display of Fig. 6 
(a) in a second display mode; 
Fig. 7(b) is a diagram showing the display of Fig. 6 
(a) in a fourth display mode; 

Fig. 7(c) is a diagram showing the display of Fig. 6 25 
(a) in a ninth display mode; 
Fig. 7(d) is a diagram showing the display of Fig. 6 
(a) in a tenth display mode; 
Fig. 8 is a flowchart showing a control program ac- 
cording to the first embodiment; 30 
Fig. 9 is a flowchart showing a verification process 
in Fig. 8; 

Fig. 1 0 is a flowchart showing an engine start proc- 
ess in Fig. 8; 

Fig. 11 is a flowchart showing an engine state de- 35 
termination process in Fig. 8; 
Fig. 12 is a flowchart showing an ACC process in 
Fig. 8; 

Fig. 1 3 is a flowchart showing a security process in 
Fig. 8; 40 
Fig. 1 4(a) is a diagram showing a display and a ma- 
nipulation member, which are the same as those of 
Fig. 6(a); 

Fig. 14(b) is a diagram showing the display in a first 
display mode according to a second embodiment; 45 
Fig. 1 4(c) is a diagram showing the display in a third 
display mode according to the second embodiment; 
Fig. 14(d) is a diagram showing the display in a fifth 
display mode according to the second embodiment; 
Fig. 14(e) is a diagram showing the display in the 50 
third display mode according to the second embod- 
iment; 

Fig. 1 4(f) is a diagram showing the display in a sixth 
display mode according to the second embodiment; 
Fig. 1 4(g) is a diagram showing the display In a sev- 55 
enth display mode according to the second embod- 
iment; 

Fig. 14(h) is a diagram showing the display in an 



eighth display mode according to the second em- 
bodiment; 

Fig. 14(i) is a diagram showing the display in the 
third display mode according to the second embod- 
iment; 

Fig. 1 5(a) is a diagram showing the display in a sec- 
ond display mode according to the second embod- 
iment; 

Fig. 15(b) is a diagram showing the display in a 
fourth display mode according to the second em- 
bodiment; 

Fig. 1 5(c) is a diagram showing the display in a ninth 
display mode according to the second embodiment; 
Fig. 15(d) is a diagram showing the display in a 
tenth display mode according to the second embod- 
iment; 

Fig. 1 6(a) is a diagram showing a display and a ma- 
nipulation member, which are the same as those of 
Fig. 6(a); 

Fig. 1 6(b) is a diagram showing the display in a first 
display mode according to a third embodiment; 
Fig. 1 6(c) is a diagram showing the display in a third 
display mode according to the third embodiment; 
Fig. 16(d) is a diagram showing the display in an 
eleventh display mode according to the third em- 
bodiment; 

Fig. 1 6(e) is a diagram showing the display in a fifth 
display mode according to the third embodiment; 
Fig. 16(f) is a diagram showing the display in the 
third display mode according to the third embodi- 
ment; 

Fig. 1 6(g) is a diagram showing the display in a sixth 
display mode according to the third embodiment; 
Fig. 1 6(h) is a diagram showing the display in a sev- 
enth display mode according to the third embodi- 
ment; 

Fig. 16(i) is a diagram showing the display in an 
eighth display mode according to the third embod- 
iment; 

Fig. 16(j) is a diagram showing the display in the 
third display mode according to the third embodi- 
ment; 

Fig. 16(k) is a diagram showing the display in a 
twelfth display mode according to the third embod- 
iment; 

Fig. 1 7(a) is a diagram showing the display in a ninth 
display mode according to the third embodiment; 
Fig. 1 7(b) is a diagram showing the display in a thir- 
teenth display mode according to the third embod- 
iment; 

Fig. 1 7(c) is a diagram showing the display in a four- 
teenth display mode according to the third embod- 
iment; 

Fig. 17(d) is a diagram showing the display in a 
tenth display mode according to the third embodi- 
ment; 

Fig. 1 8 is a flowchart showing a verification process 
according to the third embodiment; 
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Fig. 1 9 is a flowchart showing an engine start proc- 
ess according to the third embodiment; 
Fig. 20 is a flowchart showing an engine state de- 
termination process according to the third embodi- 
ment; 

Fig. 21 is a flowchart showing an ACC process ac- 
cording to the third embodiment; 
Fig. 22(a) is a diagram showing a display and a ma- 
nipulation member, which are the same as those of 
Fig. 6(a); 

Fig. 22(b) is a diagram showing the display in a first 
display mode according to a fourth embodiment; 
Fig. 22(c) is a diagram showing the display in a third 
display mode according to the fourth embodiment; 
Fig. 22(d) is a diagram showing the display in an 
eleventh display mode according to the fourth em- 
bodiment; 

Fig. 22(e) is a diagram showing the display in a fifth 
display mode according to the fourth embodiment; 
Fig. 22(f) is a diagram showing the display in the 
third display mode according to the fourth embodi- 
ment; 

Fig. 22(g) is a diagram showing the display in a sixth 
display mode according to the fourth embodiment; 
Fig. 22(h) is a diagram showing the display in a sev- 
enth display mode according to the fourth embodi- 
ment; 

Fig. 22(i) is a diagram showing the display in an 
eighth display mode according to the fourth embod- 
iment; 

Fig. 22(j) is a diagram showing the display in the 
third display mode according to the fourth embodi- 
ment; 

Fig. 23(a) is a diagram showing the display in a ninth 
display mode according to the fourth embodiment; 
Fig. 23(b) is a diagram showing the display in a thir- 
teenth display mode according to the fourth embod- 
iment; 

Fig. 23(c) is a diagram showing the display in a four- 
teenth display mode according to the fourth embod- 
iment; 

Fig. 23(d) is a diagram showing the display in a 
tenth display mode according to the fourth embod- 
iment; 

Fig. 23(e) is a diagram showing the display in a fif- 
teenth display mode according to the third embod- 
iment; 

Fig. 24 is a front view illustrating a display device 
according to a fifth embodiment; 
Fig. 25 is a cross-sectional view taken along line 
25-25 of Fig. 24; 

Fig. 26(a) is a diagram showing the display device 

of Fig. 24 in an eleventh display mode; 

Fig. 26(b) is a diagram showing the display device 

of Fig. 24 in a fifth display mode; 

Fig. 26(c) is a diagram showing the display device 

of Fig. 24 in a seventh display mode; 

Fig. 26(d) is a diagram showing the display device 



of Fig. 24 in an eighth display mode; 

Fig. 26(e) is a diagram showing a display device of 

a modification; 

Fig. 27 is a front view illustrating a display device 
5 according to a sixth embodiment; 

Fig. 28 is a cross-sectional view taken along line 
28-28 of Fig. 27; 

Fig. 29 is a diagram showing the display device of 
Fig. 27 in an eleventh display mode; 

10 Fig. 30 is a diagram showing the display device of 
Fig. 27 in a fifth display mode; 
Fig. 31 is a diagram showing the display device of 
Fig. 27 in a seventh display mode; and 
Fig. 32 is a diagram showing the display device of 

15 Fig. 27 in an eighth display mode. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

20 [0014] A vehicle engine starting apparatus 1 accord- 
ing to a first embodiment of the present invention will be 
described with reference to Figs. 1 to 13. 
[0015] As shown in Fig. 4, the engine starting appa- 
ratus 1 includes a portable communication device 11 

25 carried by an occupant (driver) of a vehicle 2, and a com- 
munication controller 12 mounted on the vehicle 2. The 
portable communication device 11 includes a reception 
circuit 1 3, a microcomputer 1 4, a transmission circuit 15. 
[001 6] The reception circuit 1 3 receives a request sig- 

30 nal from the communication controller 12 and passes 
the request signal to the microcomputer 14. When re- 
ceiving a request signal from the reception circuit 13, 
the microcomputer 14 outputs a transmission signal (ID 
code signal) containing a predetermined ID code. The 

35 transmission circuit 1 5 modulates the ID code signal to 
radio waves having a predetermined frequency and 
transmits the radio waves to the outside. The reception 
circuit 13 and the transmission circuit 15 are connected 
to an antenna 16, 17, respectively. 

40 [0017] The communication controller 12 includes a 
first transmission circuit 21 , a second transmission cir- 
cuit 22, a reception circuit 23, and a microcomputer 24. 
The microcomputer 24 is connected to a door switch 30, 
a shift position sensor 31 , a brake switch 32, a door lock 

45 control unit 34, a start control unit 35, a first display de- 
vice 36, a second display device 37, a steering lock con- 
trol unit 38, and a seat switch 39. The microcomputer 
24 receives a vehicle speed signal from a vehicle speed 
sensor (not shown), which detects a vehicle speed. 

so [0018] The door switch 30 detects whether the door 
at the driver' s seat is opened or closed. As the door is 
opened and closed, the door switch 30 sends an ON 
signal and OFF signal to the microcomputer 24, respec- 
tively. 

55 [0019] The shift position sensor 31 detects the shift 
position of the transmission. The brake switch 32 is ac- 
tivated when the brake pedal is depressed and outputs 
a brake ON signal. When the brake pedal is not de- 
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pressed, the brake switch 32 outputs a brake OFF sig- 
nal. The brake switch 32 sends a switching signal, which 
is either the brake ON signal or the brake OFF signal, 
to the microcomputer 24. The seat switch 39 is located 
in a driver's seat 52 shown in Fig. 1 to detect whether a 5 
driver is seated on the driver's seat 52. When the driver 
is seated on the driver's seat 52, the seat switch 39 
sends a seat ON signal to the microcomputer 24. 
[0020] The transmission circuits 21, 22, and the re- 
ception circuit 23 are each connected to an antenna 25 
to 27, respectively. The first transmission circuit 21 re- 
ceives a first request signal from the microcomputer 24. 
The first transmission circuit 21 then converts the signal 
into radio waves or a magnetic signal and outputs the 
converted signal into a predetermined area outside the 
vehicle through the antenna 25. The second transmis- 
sion circuit 22 receives a second request signal from the 
microcomputer 24. The second transmission circuit 22 
then converts the signal into radio waves or a magnetic 
signal and outputs the converted signal into a predeter- 
mined area outside the passenger compartment 
through the antenna 26. Within the output areas of the 
request signals, the portable communication device 11 
and the communication controller 12 establish a mutual 
communication. 

[0021] The reception circuit 23 receives the ID code 
signal from the portable communication device 11 with 
the antenna 27. The reception circuit 23 then demodu- 
lates the ID code signal into a pulse signal, thereby gen- 
erating a reception signal. The reception circuit 23 
sends the reception signal to the microcomputer 24. 
[0022] The microcomputer 24 is a control unit includ- 
ing a CPU, a ROM, and a RAM (none which is illustrat- 
ed). The microcomputer 24 intermittently outputs the 
first or second request signal. The microcomputer 24 
stores a predetermined ID code. When receiving the re- 
ception signal, the microcomputer 24 compares the 
stored ID code and the ID code contained in the recep- 
tion signal. When the ID codes match and, the ID code 
is included in the ID code signal that is outputted in re- 
sponse to the first request signal, the microcomputer 24 
determines that the user carries a portable communica- 
tion device 11 having a valid key ID. In this case, the 
microcomputer 24 activates the door lock control unit 34 
to unlock the door. If the microcomputer 24 stops receiv- 
ing the first request signal, the microcomputer 24 acti- 
vates the door lock control unit 34 to lock the door. 
[0023] The microcomputer 24 is capable of verifying 
two or more ID code signals against two or more ID code 
signals stored in the microcomputer 24. In other words, 
the microcomputer 24 is capable of acknowledging two 
or more valid key IDS. That is, the microcomputer 24 
identifies two or more users each carrying a portable 
communication device having a valid ID code, 
[0024] When the ID code signal in the first request sig- 
nal matches with the ID code signal transmitted by the 
portable communication device 11, the microcomputer 
24 acknowledges that an outside verification is estab- 



8 

lished. 

[0025] The engine starting apparatus 1 functions as 
a remote keyless entry apparatus. 
[0026] If the matched ID code is contained in an ID 
code signal transmitted in response to the second re- 
quest signal, the microcomputer 24 sets the start control 
unit 35 in a standby state for starting the engine. 
[0027] When the ID code signal in the second request 
signal matches with the ID code signal transmitted by 
the portable communication device 11, the microcom- 
puter 24 acknowledges that an inside verification is es- 
tablished. 

[0028] The engine starting apparatus 1 functions as 
a keyless ignition apparatus. When the start control unit 
35 is in the engine start standby state, the microcom- 
puter 24 starts the engine by activating the start control 
unit 35 if a predetermined manipulation is performed un- 
der predetermined conditions. 

[0029] An engine start switch 33 is located in a center 
cluster 51 of an instrument panel 50. 
[0030] The engine start switch 33 is a momentary 
push switch. That is, the engine start switch 33 is turned 
on only when it is held pressed. When turned on, the 
engine start switch 33 sends an ON signal to the micro- 
computer 24. 

[0031] As shown in Fig. 5, the start control unit 35 in- 
cludes a relay control unit 47, an accessory (ACC) relay 
41 , an IG relay 42, and a starter relay 43. 
[0032] A first end of a contact 41 a of the ACC relay 
41 is connected to an electrical circuit of an ACC system. 
A second end of the contact 41 a is connected to a bat- 
tery 46. The electrical circuit of the ACC system in- 
cludes, for example, headlights, fog lamps, a car audio 
system. 

[0033] A first end of a contact 42a of the IG relay 42 
is connected to an electrical circuit of an ignition system. 
A second end of the contact 42a is connected to the bat- 
tery 46. A first end of a contact 43a of the starter relay 
43 is connected to a starter motor 45 for cranking the 
engine. A second end of the contact 43a is connected 
to the battery 46. 

[0034] Actuation coils 41b, 42b, 43b for opening and 
closing the contacts 41 a to 43a of the relays 41 to 43 
are connected to the relay control unit 47. The relay con- 
trol unit 47 controls currents supplied to the actuation 
coils 41 b to 43b. 

[0035] The relay control unit 47 receives various con- 
trol signals from the microcomputer 24 of the communi- 
cation controller 12. Based on the received signals, the 
relay control unit 47 supplies current to the actuation 
coils 41 b to 43b of the relays 41 to 43. When the signals 
are stopped, the relay control unit 47 stops supplying 
current to the actuation coils 41 b to 43b. 
[0036] The configuration about the engine start switch 
33 will now be described with reference to Figs. 1 to 3. 
[0037] As shown in Fig. 1 , the center cluster 51 of the 
instrument panel 50 is located relatively close to the driv- 
er 1 s seat and has a recess 53. The recess 53 has a 
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substantially rectangular opening 54. As shown in Fig. 
2, the cross-sectional area of the recess 53, which is 
rectangular, decreases toward the bottom. The recess 
53 opens rearward in relation to the traveling direction 
of the vehicle. Dimensions of the recess 53 along the 
lateral and vertical direction of the vehicle decrease 
frontward in relation to the traveling direction of the ve- 
hicle. An mount surface, which is a lower wall 53a of the 
recess 53, is a flat surface that inclined upward toward 
the bottom of the recess 53. An upper wall 53b of the 
recess 53 is a flat surface that is inclined downward to- 
ward the bottom of the recess 53. Sidewalls 53c, 53d of 
the recess 53 are flat surfaces that approach each other 
toward the bottom of the recess 53. 
[0038] In this embodiment, the vehicle is a car with a 
right-hand steering wheel. The side of the driver 1 s seat 
52 is referred to as a right side, the side of the front pas- 
senger seat is referred to as a left side, the side corre- 
sponding to the forward direction of the vehicle is re- 
ferred to as a front side, and the side corresponding to 
the rearward direction of the vehicle is referred to as a 
rear side. 

[0039] The first display device 36 is located on a bot- 
tom opening 53e of the recess 53. The first display de- 
vice 36 is a display unit and has a display 56. In this 
embodiment, the display 56 is a color liquid crystal dis- 
play. The first display device 36 is visible from the out- 
side of the vehicle. 

[0040] As shown in Fig. 3, a switch unit 57 is provided 
on the lower wall 53a of the recess 53. The switch unit 

57 includes a manipulation member 58, the engine start 
switch 33, and the second display device 37. 

[0041] The engine start switch 33 is fixed to a board 
57b provided in a housing 57a of the switch unit 57. The 
manipulation member 58 is located in an upper opening 
of the housing 57a and is moved when pushed. The ma- 
nipulation member 58 does not project from the recess 
53. Specifically, the manipulation member 58 extends 
along the lower wall 53a. The manipulation member 58 
is pressed, for example, by a finger of a driver inserted 
into the recess 53. In response to pressing of the ma- 
nipulation member 58, the engine start switch 33 is se- 
lectively turned on and off. The manipulation member 

58 may be located on the upper wall 53b of the recess 
53. 

[0042] The manipulation member 58 is made of a 
translucent synthetic resin. The second display device 
37 is located in the housing 57a and includes light emit- 
ting diodes. When emitting light, the second display de- 
vice 37 is visible to the driver through the operational 
member 58. 

[0043] As shown in Fig. 1, in the center cluster 51 , 
audio devices such as a car radio, a CD player, and an 
MD player, are located above the recess 53. Audio 
switches 60 for controlling the audio devices are provid- 
ed above the recess 53. 

[0044] The operation of the engine starting apparatus 
1 will now be described. 



[0045] Before the engine starting apparatus 1 is acti- 
vated, the vehicle doors are locked by the door lock con- 
trol unit 34, and the steering wheel is locked by the steer- 
ing lock control unit 38. As shown in Fig. 6(a), the first 

5 display device 36 displays nothing, and the second dis- 
play device 37 does not emit light. 
[0046] Figs. 8 to 13 are flowcharts showing a control 
program executed by the microcomputer 24 of the en- 
gine starting apparatus 1 . The microcomputer 24 of the 

10 engine starting apparatus 1 starts the control program 
when starting communication with a portable communi- 
cation device 11. 

[0047] Figs, 6(a) to 6(i) are diagrams showing chang- 
es of the first display device 36 and the second display 

15 device 37. For purposes of illustration, only the states 
of the second display device 37 are shown in Figs. 6(a) 
to 6(i), and 7(d). Cross-hatching of the manipulation 
member 58 represents a state in which the second dis- 
play device 37 is not emitting light. The manipulation 

20 member 58 illustrated without cross-hatching repre- 
sents a state in which the second display device 37 is 
emitting light. In other embodiments, hatching and no 
hatching on the manipulation member 58 represent the 
same states. 

25 [0048] Fig. 8 is a diagrammatic flowchart of the control 
program. 

[0049] When the control program is started, the mi- 
crocomputer 24 performs a verification process in step 
S100. Thereafter, the microcomputer 24 proceeds to 
30 step S200. In step S200, the microcomputer 24 receives 
signals from the shift position sensor 31 and the brake 
switch 32, and determines whether the engine is permit- 
ted to be started. 

[0050] Specifically, in step S200, the microcomputer 

35 24 determines that the engine is permitted to be started 
if the brake switch 32 is ON and the signal from the shift 
position sensor 31 indicates that the transmission is in 
the P position or N position. If the outcome of step S200 
is positive, the microcomputer 24 proceeds to step 

40 S300. In step S300, the microcomputer 24 performs an 
engine start process, and then proceeds to step S400. 
In step S400, the microcomputer 24 performs an engine 
state determination process and returns to the verifica- 
tion process of step S1 00. 

45 [0051] If the outcome of step S200 is negative, that 
is, if the starting of the engine is not permitted, the mi- 
crocomputer 24 proceeds to step S500. In step S500, 
the microcomputer 24 determines whether it has re- 
ceived a brake OFF signal and an ON signal from the 

50 engine start switch 33. If the outcome of step S500 is 
positive, that is, if a brake OFF signal has been inputted 
and an ON signal has been inputted from the engine 
start switch 33, the microcomputer 24 proceeds to step 
S600. In step S600, the microcomputer 24 performs an 

55 accessory (ACC) process and returns to the verification 
process of step S100. 

[0052] If the outcome of step S500 is negative, that 
is, if at least one of a brake OFF signal and an ON signal 
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from the engine start switch 33 has not been inputted, 
the microcomputer 24 proceeds to step S700. In step 
S700, the microcomputer 24 determines whether it has 
received an ON signal from the door switch 30, that is, 
if the door has been opened. If the outcome of step S 700 
is positive, that is, if an ON signal has been inputted from 
the door switch 30, the microcomputer 24 proceeds to 
step S800. In step SBOO, the microcomputer 24 per- 
forms a security process, and then terminates the con- 
trol flowchart. If the outcome of step S700 is negative, 
on the other hand, that is, if an OFF signal is inputted 
from the door switch 30, the microcomputer 24 deter- 
mines that the door is closed and returns to the verifica- 
tion process of step S100. 

[0053] Each process routine will now be described. 

1. Verification Process Routine. 

[0054] Step S100 of Fig. 8 is a verification process 
routine and will now be described with reference to Fig. 
9. 

[0055] Based on the ID code signal from the portable 
communication device 1 1 , the microcomputer 24 deter- 
mines whether the outside verification has been estab- 
lished. If the outcome of step S110 is negative, that is, 
if the outside verification has not been established, the 
microcomputer 24 terminates the control program. If the 
outcome of step S110 is positive, that is, if the outside 
verification has been established, the microcomputer 24 
proceeds to step S120. 

[0056] If the door is locked in step S120, the micro- 
computer 24 activates the door lock control unit 34 to 
unlock the door. If the door is not locked, the microcom- 
puter 24 proceeds to step S130. 
[0057] Then, based on the verification result of step 
S110, the microcomputer 24 outputs a display control 
signal to the first display device 36, thereby causing the 
first display device 36 to show a first display mode or a 
second display mode. 

[0058] The first display mode indicates that the micro- 
computer 24 has verified the ID code signal of a single 
portable communication device 11 against an ID code 
signal stored in the microcomputer 24 and, as a result, 
acknowledges that the communication device 11 has a 
valid key ID. 

[0059] When the first display mode of Fig. 6(b) is 
shown, a key frame icon 1 00 appears on the display 56 
of the first display device 36. A key number 1 01 , which 
represents the number of a valid key, appears in the key 
frame icon 1 00. The key frame icon 1 00 has a projection 
1 00a representing an insertion portion of the key. 
[0060] In the first display mode, a key hole icon 110 
is shown on the display 56 at a position away from the 
key frame icon 100. The key hole icon 110 has an en- 
gagement recess 110a at a position corresponding to 
the projection 100a of the key frame icon 100. The size 
of the recess 110a is sufficient for receiving the projec- 
tion 100a. 



[0061] The key frame icon 1 00 corresponds to a first 
display image having a predetermined shape. The key 
hole icon 110 corresponds to a second display image. 
[0062] The second display mode indicates that the mi- 

5 crocomputer 24 has verified the ID code signals of two 
or more portable communication devices 11 against ID 
code signals stored in the microcomputer 24 and, as a 
result, acknowledges the communication devices 11 
each having a valid key ID. In this embodiment, the 

10 number of the valid key IDS is two, and the second dis- 
play mode shows all the key IDs. 
[0063] The second display mode of Fig. 7(a) shows a 
plurality of key frame icons 1 00. Each of the key frame 
icons 1 00 has a number representing the corresponding 

is communication device 11 having an acknowledged valid 
key ID. Fig. 7(a) shows an example in which two valid 
key IDs are acknowledged. That is, in Fig. 7(a), in addi- 
tion to the key frame icon 1 00 on the first display mode 
of Fig. 6(b), another key frame icon 100 with a key 

20 number 101 is shown. The key number represents a 
second valid key ID. 

[0064] When acknowledging two or more valid key 
IDs, the microcomputer 24 determines that the one with 
a greater level of reception signal is valid and invalidates 

25 the other key IDs. Among the ID code signals transmit- 
ted from two or more portable communication devices 
1 1 to the microcomputer 24, the ID code signal from the 
portable communication device 11 that is closest to the 
microcomputer 24 has the greatest reception level. 

30 Based on the determination, the microcomputer 24 
shows the key frame icon 1 00 of the valid key ID with a 
solid line, and the key frame icon 100 of the invalid key 
ID with a broken line in the second display mode. 
[0065] In step S140, the microcomputer 24 deter- 

35 mines whether the door has been opened based on a 
signal from the door switch 30. If the outcome of step 
S140 is positive, that is, if an ON signal has been input- 
ted from the door switch 30, the microcomputer 24 de- 
termines that the door has been opened and proceeds 

40 to step S150. If the outcome of step S140 is negative, 
that is, if an ON signal from the door switch 30 is not 
inputted, the microcomputer 24 returns to step S11 0. 
[0066] In step S150, the microcomputer 24 activates 
the accessories (ACC). That is, the microcomputer 24 

45 outputs an ACC activation signal to the relay control unit 
47. Based on the ACC activation signal, the relay control 
unit 47 supplies an excitation current to the actuation 
coil 41 b of the ACC relay 41 . 

[0067] In step S160, the microcomputer 24 deter- 
so mines whether the inside verification has been estab- 
lished. If the outcome of step S1 60 is negative, that is, 
if the inside verification has not been established, the 
microcomputer 24 proceeds to step S180. If the out- 
come of step S160 is positive, that is, if the inside veri- 
55 fication has been established, the microcomputer 24 
proceeds to step S170. 

[0068] In step S1 70, the microcomputer 24 outputs a 
control signal to the second display device 37 to cause 
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the second display device 37 to continuously emit light 
(a third display mode). This permits occupants to visu- 
ally identifies the lighting state of the operational mem- 
ber 58. Hereinafter, when necessary, a state in which 
the second display device 37 is continuously emitting 
light will be referred to that the manipulation member 58 
is continuously emitting light. 

[0069] The continuous lighting of the second display 
device 37 indicates that the communication device 11 
having a valid key ID has been acknowledged as a result 
of the inside verification. 

[0070] Further, the microcomputer 24 outputs a dis- 
play control signal to the first display device 36 to cause 
the first display device 36 to show the third display 
mode. Thereafter, the microcomputer 24 terminates the 
step. In the subsequent steps, also, the microcomputer 
24 sends a control signal for continuously emitting light 
from the second display device 37 to the second display 
device 37 when showing the third display. 
[0071] The third display mode is the same as the first 
display mode of Fig. 6(b) except for the following points. 
[0072] As shown in Fig. 6(c), instead of the key 
number 1 01 , a key symbol 1 02, which resembles an ac- 
tual key more than the key frame icon 100 does, is 
shown in the key frame icon 100. Further, an character 
ACC 103 is shown on a region of the display 56 corre- 
sponding to the manipulation member 58. 
[0073] The character ACC 103 and the continuous 
lighting of the manipulation member 58 represent that 
the engine start switch 33 is enabled and can be manip- 
ulated with the manipulation member 58. 
[0074] The character ACC 103 and the continuous 
lighting of the manipulation member 5B clearly show the 
location of the manipulation member 58. 
[0075] In step S1 80, the microcomputer 24 outputs a 
display control signal to the first display device 36. After 
causing the first display unit 36 to show a fourth display 
mode of Fig. 7(b), the microcomputer 24 proceeds to 
step S190. 

[0076] The fourth display mode is the same as the 
third display mode of Fig. 6(c) except for the following 
points. In the fourth display mode, the character ACC 
1 03 is not shown, and the key frame icon 1 00 is shown 
by a broken line. 

[0077] In step S1 90, the microcomputer 24 performs 
other processes. Since these other processes are not 
related to the present invention, the descriptions are 
omitted. 

2. Engine Start Process Routine 

[0078] Step S300 of Fig. 8, which is the engine start 
process routine, will now be described with reference to 
Fig. 10. 

[0079] In step S320 of Fig. 1 0, the microcomputer 24 
determines whether the engine start switch 33 has been 
pressed and whether the microcomputer 24 has re- 
ceived an ON signal. 
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[0080] If the outcome of step S320 is negative, that 
is, if no ON signal has been inputted, the microcomputer 
24 returns to step S1 70 shown in Fig 9. If the outcome 
of step S320 is positive, that is, if an ON signal has been 

5 inputted, the microcomputer 24 proceeds to step S330. 
[0081] In step S330, the microcomputer 24 outputs a 
display control signal to the first display device 36. The 
microcomputer 24 causes the first display device 36 to 
show a fifth display mode shown in Fig. 6(d). 

w [0082] The fifth display mode is the same as the third 
display mode of Fig. 6(c) except for the following points. 
[0083] As shown in Fig. 6(d), a character ON 104 is 
shown instead of the character ACC 1 03. Further, in the 
fifth display mode, the projection 100a of the key frame 

15 icon 1 00 is engaged with the recess 1 1 0a. Also, the re- 
gion between the key symbol 1 02 and the key frame icon 
100 is highlighted in a color that is different from that of 
the third display mode. In Fig. 6(d), the region of the 
cross-hatching indicates that the region is shown in a 

20 color different from that of the third display mode. 

[0084] Highlighting in a color that is different from that 
of the third display mode of Fig. 6(c) notifies the driver 
that the engine has been started and running. 
[0085] When the fifth display mode is shown, the sec- 

25 ond display device 37 continues receiving a control sig- 
nal for continuous lighting from the microcomputer 24. 
[0086] In step S340, the microcomputer 24 deter- 
mines whether the engine has already been started. If 
the outcome of step S340 is negative, that is, if the en- 

30 gine has not been started, the microcomputer 24 pro- 
ceeds to step S350. If the outcome of step S340 is pos- 
itive, that is, if the engine has already been started, the 
microcomputer 24 terminates the engine start process 
routine. 

35 [0087] In step S350, the microcomputer 24 outputs a 
control signal for starting the engine to the relay control 
unit 47 of the start control unit 35. Based on the control 
signal, the relay control unit 47 supplies current to the 
actuation coils 41b to 43b of the relays 41 to 43. When 

40 the starting of the engine is completed, the relay control 
unit 47 stops the current to the starter relay 43. 
[0088] In step S360, the microcomputer 24 outputs a 
control signal to the steering lock control unit 38, thereby 
unlocking the steering wheel. Then, the microcomputer 

45 24 terminates the engine start process routine. Afterthe 
steering wheel is unlocked, the steering wheel can be 
manipulated. 

3. Engine State Determination Process Routine 

50 

[0089] Step S400 of Fig. 8, which is the engine state 
determination process routine, will now be described 
with reference to Fig. 11 . 

[0090] In step S410, the microcomputer 24 deter- 
55 mines whether the engine start switch 33 is pressed and 
whether the microcomputer 24 has received an ON sig- 
nal. 

[0091] If the outcome of step S410 is negative, that 
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is, if an ON signal has not been inputted, the microcom- 
puter 24 proceeds to step S450. If the outcome of step 
S410 is positive, that is, if an ON signal has been input- 
ted, the microcomputer 24 proceeds to step S420. 
[0092] In step S420, the microcomputer 24 judges 
whether the vehicle speed is zero based on a vehicle 
speed signal. If the outcome of step S420 is negative, 
that is, if the vehicle speed is not zero, the microcom- 
puter 24 proceeds to step S470. If the outcome of step 
S420 is positive, that is, if the vehicle speed is zero, the 
microcomputer 24 proceeds to step S430. 
[0093] In step S430, the microcomputer 24 judges 
whether the brake switch 32 is ON. If the outcome of 
step S430 is positive, that is, if the brake switch 32 is 
ON, the microcomputer 24 proceeds to step S440. If the 
outcome of step S430 is negative, that is, if the brake 
switch 32 is OFF, the microcomputer 24 returns to step 
S410. 

[0094] Since the engine start switch 33 is ON in step 
S410, the vehicle speed is zero in step S420, and the 
brake switch 32 is ON in step S430, engine stop condi- 
tions are satisfied. In this case, the microcomputer 24 
executes a control for stopping the engine in step S440 
and terminates the routine. 

[0095] Specifically, the microcomputer 24 stops send- 
ing control signals for controlling the IG relay to the relay 
control unit 47. Based on the stop of the control signal, 
the relay control unit 47 stops sending excitation current 
to the actuation coil 42b. As a result, the IG relay 42 is 
turned off and the engine is stopped. 
[0096] After step S440, the microcomputer 24 pro- 
ceeds to step S1 70 (see Fig. 9) of the verification proc- 
ess routine. Therefore, the display 56 is changed from 
the fifth display mode (see Fig. 6(d)) to the third display 
mode (see Figs. 6(c) and 6(e)). 
[0097] If the microcomputer 24 proceeds to step S450 
from step S41 0, the engine start switch 33 has not been 
operated. 

[0098] In step S450, the microcomputer 24 deter- 
mines whether the inside verification has been estab- 
lished. If the outcome of step S450 is negative, that is, 
if the inside verification has not been established, the 
microcomputer 24 proceeds to step S460. If the out- 
come of step S450 is positive, that is, if the inside veri- 
fication has been established, the microcomputer 24 re- 
turns to step 5330 of Fig. 10. In this case, since the in- 
side verification has been established, the fifth display 
mode (see Fig. 6(d)) continues showing. 
[0099] In step S460, since the inside verification has 
not been established, the microcomputer 24 shows a 
ninth display mode and proceeds to step S340 of Fig. 
10, which is the engine start process routine. 
[0100] As shown in Fig. 7(c), the ninth display mode 
is different from the fifth display mode of Fig. 6(d) in that 
the frame of the key frame icon 1 00 is shown with a bro- 
ken line. In this case, even if the inside verification is not 
established, the microcomputer 24 does not stopthe en- 
gine. 



[0101] The ninth display mode represents a case in 
which the portable communication device 11 cannot 
transmit the ID code to the communication controller 1 2 
due to, for example, a low battery level. 
5 [0102] In step 470, the microcomputer 24 outputs a 
display control signal to the f irst display device 36, there- 
by causing the first display device 36 to show a tenth 
display mode. 

[0103] The tenth display mode is the same as the fifth 
10 display mode of Fig. 6(d) except for the following point. 
[0104] As shown in Fig. 7(d), a sandglass symbol 1 07 
is shown instead of the character ON 1 04. 
[0105] Then, the microcomputer 24 outputs a control 
signal to the second display device 37 to turn off the sec- 
15 ond display device 37, thereby notifying occupants that 
the manipulation member 58 does not function as the 
engine start switch 33 even if manipulated. Instead of 
turning off the second display device 37, the second dis- 
play device 37 may be blinked. 

20 

4. Accessory (ACC) Process Routine 

[0106] Step S600 of Fig. 8, which is the ACC proce- 
dure routine, will now be described with reference to Fig. 
25 12. 

[0107] The ACC process routine is performed when a 
brake OFF signal is inputted and an ON signal is input- 
ted from the engine start switch 33. In step S610, the 
microcomputer 24 outputs a display control signal to the 
30 first display device 36. The microcomputer 24 causes 
the first display device 36 to show a seventh display . 
mode shown in Fig. 6(g). 

[0108] The seventh display mode is the same as the 
third display mode of Fig. 6(c) except for the following 
35 point. 

[0109] As shown in Fig. 6(g), a character OFF 105 is 
shown instead of the character ACC 103. When the sev- 
enth display mode is shown, the second display device 
37 continues receiving a control signal for continuously 

40 lighting from the microcomputer 24. 

[0110] As described above, the microcomputer 24 ac- 
tivates the first display device 36 and the second display 
device 37, and stops sending control signals from the 
ACC relay 41 to the relay control unit 47. Based on the 

45 stop of the control signal, the relay control unit 47 stops 
excitation current to the actuation coil 41b. As a result, 
the ACC relay 41 is turned OFF and the current to the 
ACC system is stopped. 

[0111] In step S620, the microcomputer 24 deter- 
50 mines whether the engine start switch 33 is pressed and 
whether the microcomputer 24 has received an ON sig- 
nal. 

[0112] If the outcome of step S620 is negative, that 
is, if an ON signal has not been inputted, the microcom- 
55 puter 24 returns to step S610. If the outcome of step 
S620 is positive, that is, if an ON signal has been input- 
ted, the microcomputer 24 proceeds to step S630. 
[0113] In step S630, the microcomputer 24 outputs a 
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display control signal to the first display device 36. The 
microcomputer 24 causes the first display device 36 to 
show an eighth display mode shown in Fig. 6(h). 
[0114] The eighth display mode is the same as the 
seventh display mode of Fig. 6(g) except for the follow- 
ing point. 

[0115] As shown in Fig. 6(h), a character ON 104 is 

shown instead of the character OFF 105. 

[0116] When the eighth display mode is shown, the 

second display device 37 continues receiving a control 

signal for continuously lighting from the microcomputer 

24. 

[01 17] In step S620, the microcomputer 24 activates 
the accessories (ACC). That is, the microcomputer 24 
outputs an ACC activation signal to the relay control unit 
47. Based on the ACC activation control signal, the relay 
control unit 47 supplies an excitation current to the ac- 
tuation coil 41 b of the ACC relay 41 . Thereafter, the mi- 
crocomputer 24 proceeds to step S640. 
[0118] In step S640, the microcomputer 24 deter- 
mines whether the engine start switch 33 has received 
an ON signal from the engine start switch 33. 
[0119] If the outcome of step S640 is negative, that 
is, if an ON signal has not been inputted into the micro- 
computer 24, the microcomputer 24 returns to step 
S630. If the outcome of step S640 is positive, that is, if 
no ON signal has been inputted into the microcomputer 
24, the microcomputer 24 returns to step S170 shown 
in Fig 9. 

[0120] In the procedure after step S170, the display 
56 is changed from the eighth display mode of Fig. 6(h) 
to the third display mode (Figs, 6(c) and 6(i)). 

5. Security Process Routine 

[0121] Step S800 of Fig. 8, which is the security proc- 
ess routine, will now be described with reference to Fig. 
13. 

[0122] In step S700 of Fig. 8, the microcomputer 24 
determines whether an ON signal from the door switch 
30 has been inputted, that is, if the door is open. In step 
S81 0, the microcomputer 24 outputs a control signal to 
the steering lock control unit 38, thereby locking the 
steering wheel. Then, the microcomputer 24 proceeds 
to step S820. If the steering wheel has already been 
locked, the microcomputer 24 proceeds to step S820 
without executing step S810. 

[0123] In step S820, the microcomputer 24 deter- 
mines whether the door has been closed based on an 
OFF signal from the door switch 30. If the outcome of 
step S820 is positive, that is, if an OFF signal has been 
inputted into the microcomputer 24 from the door switch 
30, the microcomputer 24 determines that the door is 
closed and proceeds to step S830. If the outcome of 
step S820 is negative, that is, if an OFF signal from the 
door switch 30 is not inputted into the microcomputer 
24, the microcomputer 24 returns to step S1 70 of Fig 9. 
[0124] When determining that the door is open instep 



S820, the microcomputer 24 proceeds to step S170 of 
Fig. 9. Accordingly, the display 56 continues showing 
the third display mode (see Figs. 6(c) and 6(e)). 
[0125] In step S830, the microcomputer 24 outputs a 

5 display control signal to the first display device 36, there- 
by causing the first display device 36 to show the sixth 
display mode shown in Fig. 6(f). At this time, the micro- 
computer 24 outputs a control signal to the second dis- 
play device 37 to turn off the second display device 37. 

10 [0126] As shown in Fig. 6(f), the display 56 shows a 
character SECURITY 106 in the sixth display mode. 
[0127] Further, the microcomputer 24 outputs a con- 
trol signal to the door lock control unit 34 to lock the door. 
Thereafter, the microcomputer 24 causes the first dis- 

15 play device 36 to turn off the character SECURITY 106 
on the display 56 and stops controlling the first display 
device 36. 

[0128] This embodiment provides the following ad- 
vantages. 

20 [0129] When a portable communication device 11 
having a valid key ID is identified (acknowledged), the 
second display device 37 shows the location of the en- 
gine start switch 33. When no communication device 11 
having a valid key ID is identified, the second display 

25 device 37 does not show the location of the engine start 
switch 33. Therefore, when the portable communication 
device 11 having a valid key ID is not identified, occu- 
pants are not encouraged to operate the engine start 
switch 33. 

30 [0130] The microcomputer 24 causes the second dis- 
play device 37 to display the acknowledgement of the 
portable communication device 1 1 having a valid key ID, 
thereby notifying occupants in the vehicle, such as a 
driver, of the completion of the acknowledgement of the 

35 portable communication device 11 having a valid key ID. 
[0131] The engine starting apparatus 1 has the first 
display device 36, which shows the location of the en- 
gine start switch 33 in place of the second display device 
37. 

40 [0132] When a portable communication device 11 
having a valid key ID is identified, the first display device 
36 displays the character ACC 1 03 to show the location 
of the engine start switch 33. When a communication 
device 11 having a valid key ID is not identified, the first 

45 display device 36 does not show the location of the en- 
gine start switch 33. Therefore, when a portable com- 
munication device 11 having a valid key ID is not iden- 
tified, occupants are not encouraged to operate the en- 
gine start switch 33. 

50 [01 33] Occupants are informed of the result of the ac- 
knowledgement by the character ACC 1 03 on the dis- 
play 56 of the first display device 36. In other words, the 
occupants of the vehicle are notified of whether a port- 
able communication device 11 having a valid key ID has 

55 been identified. 

[0134] The second display device 37 emits light to 
show the result of acknowledgement of a portable com- 
munication device 11 having a valid key ID. 
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[0135] Therefore, the fact that a portable communica- 
tion device 11 having a valid key ID has been identified 
is clearly shown to the occupants of the vehicle. 
[0136] In accordance with the result of the acknowl- 
edgement of the portable communication device 11 hav- 5 
ing a valid key ID, the microcomputer 24 enables ma- 
nipulation of the engine start switch 33. When manipu- 
lation of the engine start switch 33 is enabled, the sec- 
ond display device 37 displays the result of acknowl- 
edgement of the portable communication device 11 hav- 
ing a valid key ID. In other words, the microcomputer 24 
causes the second display device 37 to show informa- 
tion indicating that a specific signal has been acknowl- 
edged. 

[0137] When enabling manipulation of the engine 
start switch 33, the microcomputer 24 controls the sec- 
ond display device 37 to show that manipulation of the 
engine start switch 33 is enabled. That is, the microcom- 
puter 24 causes the second display device 37 to appear 
differently when the engine start switch 33 is enabled 
from when the engine start switch is not enabled. 
[0138] Before the engine start switch 33 is enabled, 
the second display device 37 does not show the result 
of acknowledgement of the communication device 1 1 
having a valid key ID. Thus, an occupant (driver) is no- 
tified that manipulation of the engine start switch 33 is 
not enabled. 

[0139] Since manipulation of the engine start switch 
33 does not function before being enabled, the engine 
cannot be started if a portable communication 11 having 
a valid key ID has not been identified. 
[01 40] After the inside verification, the second display 
device 37 emits continuously light to show the final result 
of acknowledgement of a portable communication de- 
vice 11 having a valid key ID. 

[01 41 ] When the outside verification is completed, the 
second display device 37 does not emit light. However, 
the outside verification is only preliminary and not a final 
acknowledgment. In this embodiment, the result of the 
inside verification is a final acknowledgement result. 
[01 42] The displaying state of the second display de- 
vice 37 changes in accordance with specific conditions. 
Specifically, the displaying state of the second display 
device 37 is different when the engine start switch 33 is 
enabled, when the engine start switch 33 is enabled, 
and when the microcomputer 24 cannot acknowledge a 
portable communication device 11. 
[01 43] Specifically, when the engine start switch 33 is 
not manipulated, the second display device 37 is turned 
off as shown in Figs. 6(a), 6(b), and 6(f). When the en- 
gine start switch 33 is enabled, the second display de- 
vice 37 emits light as shown in Figs. 6(c) to 6(e), and 6 
(g) to 6(i). When the microcomputer 24 cannot acknowl- 
edge a portable communication device 11 , the second 
display device 37 is turned off or blinked as shown in 
Fig. 7(d). 

[01 44] Accordingly, occupants such as a driver are re- 
liably informed of the state of the engine start switch 33. 



[0145] - In this embodiment, the microcomputer 24 
causes the engine start switch 33 to function as a power 
switch of on-vehicle electrical devices based on recep- 
tion of the brake OFF signal (switching signal). While 
the engine start switch 33 functions as a power switch, 
the first display device 36 shows the state of the engine 
start switch 33 (power switch), i.e. whether the power 
switch is ON or OFF. 

[0146] Specifically, in the fifth display mode (see Fig. 
6(d)) and the eighth display mode (see Fig. 6(h)), the 
character ON 104 is displayed. In the seventh display 
mode 6 (see Fig. 6(g)), the character OFF 105 is shown. 
[0147] When the engine start switch 33 functions as 
a power switch, the ON/OFF state of the power switch 
(ON/OFF state of the ACC system) is informed to the 
occupant. 

[0148] The microcomputer 24 is capable of acknowl- 
edging a plurality of portable communication devices 11 
each having a valid key ID. For example, when the mi- 
crocomputer 24 acknowledges a single portable com- 
munication device 11 having a valid key ID, the micro- 
computer 24 shows the first display mode (see Fig. 6 
(b)) on the first display device 36 to indicate which one 
of a plurality of portable communication devices 11 has 
been acknowledged. 

[0149] Therefore, occupants such as a driver is relia- 
bly informed of the portable communication device 11 
of which key ID has been acknowledged. 
[0150] When simultaneously acknowledging two or 
more key IDs, the microcomputer 24 causes the first dis- 
play device 36 to display all the acknowledged key IDs. 
[0151] As a result, occupants such as a driver are in- 
formed of all the key IDs acknowledged by the micro- 
computer 24. 

[0152] When simultaneously acknowledging two or 
more key IDs, the microcomputer 24 determines which 
one of the key IDs is to be enabled. Also, the microcom- 
puter 24 shows the second display mode (see Fig. 7(a)) 
on the first display device 36 such that the valid key ID 
is distinguished from the other key IDs. That is, the mi- 
crocomputer 24 causes the second display device 37 to 
appear differently when the engine start switch 33 is en- 
abled from when the engine start switch is not enabled. 
[0153] For example, when the result of acknowledge- 
ment of a valid key ID is used in controlling other sys- 
tems, occupants are informed of the usage of the result. 
[0154] Other systems include, for example, an auto- 
matic steering adjuster that stores data of each occu- 
pant and automatically controls a tilt steering wheel, and 
an automatic seat adjuster that automatically adjusts the 
positions of a seat and a lumbar support. These auto- 
matic adjusters relate key IDs to data for each occupant. 
When a key ID is acknowledged, the automatic adjust- 
ers control the associated devices according to the data 
of the occupant. 

[0155] Therefore, if data for each occupant is regis- 
tered in relation to a key ID by the systems listed above, 
occupants are informed whether automatic control 
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based on the valid key ID is appropriate. 
[0156] The result of the identification of a portable 
communication device 11 having a valid key ID in an 
outside verification is shown as the first display mode 
(see Fig. 6(b)). The result of the acknowledgement of a 
portable communication device 1 1 having a valid key ID 
in an inside verification is shown as the third display 
mode (see Fig. 6(c)). In other words, the results of the 
outside verification and the inside verification are shown 
in images different from each other. 
[01 57] Therefore, occupants are informed as to which 
of the outside verification and the inside verification has 
been established. 

[01 58] If the acknowledgement of a portable commu- 
nication device 11 having a valid key ID cannot be per- 
formed after the acknowledgement is once established, 
the microcomputer 24 changes the fifth display mode 
showing the acknowledgement result (see Fig. 6(d)) to 
the ninth display mode (see Fig. 7(c)). 
[0159] As a result, an occupant carrying the portable 
communication device 11 is informed that the inside ver- 
ification between the portable communication device 11 
and the communication controller 12 can no longer be 
performed. This informs the occupant of, for example, 
a dead battery. 

[01 60] The first display device 36 shows a first display 
image, which is the key frame icon 100, and a second 
display image, which is the key hole icon 110, The key 
hole icon 110 contacts the key frame icon 100. When 
the engine is not running, the microcomputer 24 shows 
the key frame icon 100 on the first display device 36. 
When the engine is running, the microcomputer 24 
shows the key frame icon 1 00 and the key hole icon 1 1 0 
on the first display device 36. Specifically, when the en- 
gine is not running, the key frame icon 100 is spaced 
from the key hole icon 1 1 0 (see Fig. 6(c)). When the en- 
gine is running, the key frame icon 1 00 contacts the key 
hole icon 110 (see Fig. 6(d)). 

[0161] When the third display mode of Fig. 6(c) is 
changed to the fifth display mode of Fig. 6(d), the key 
frame icon 100, which is away from the key hole icon 
110, approaches and is inserted into the key hole icon 
110. 

[01 62] Since the projection 1 00a of the key frame icon 
1 00 is engaged with the recess 1 1 0a of the key hole icon 
110, occupants receive an impression that the key frame 
icon 1 00 is held by the key hole icon 110. That is, occu- 
pants such a driver have an impression that the key 
frame icon 100 is inserted into the key hole. 
[01 63] In accordance with stop and start of the engine, 
the microcomputer 24 highlights the region between the 
key symbol 102 and the key frame icon 100 in a color 
that is different from the third display mode. Alternative- 
ly, the microcomputer 24 returns the region to the pre- 
vious state. 

[01 64] Therefore, occupants visually confirm whether 
the engine is running or not. 

[0165] In step S420 of Fig. 11 , the microcomputer 24 



judges whether the vehicle is traveling. If an occupant 
manipulates the engine start switch 33 when the micro- 
computer 24 judges that the vehicle is running, the first 
display device 36 shows the tenth display mode (see 

5 Fig. 7(d)) to warn the occupant. 

[0166] As a result, microcomputer 24 informs the oc- 
cupant that the occupant is trying to stop the engine 
while the vehicle is traveling, thereby warning the driver. 
[0167] The recess 53 is located in the center cluster 

10 51 at a part closer to the driver* s seat 52 (on the de- 
signed surface). The manipulation member 58 for ma- 
nipulating the engine start switch 33 is located on the 
lower wall 53a of the recess 53. The manipulation mem- 
ber 58 does not project from the recess 53. 

15 [0168] This permits the occupant to easily distinguish 
the engine start switch 33 from the audio switches 60. 
The arrangement is therefore effective for operation. 
[0169] As a main switch having important functions 
such as starting and stopping of the engine, the opera- 

20 tional member 58 is clearly distinguished from the other 
audio switches 60. 

[01 70] A second embodiment of the present invention 
will now be described with reference to Figs, 14(a) and 
14(1), and Figs 15(a) to 15(d). 

25 [0171] In the following embodiments, the differences 
from the embodiment of Figs. 1 to 1 3 will be mainly dis- 
cussed, and like or the same reference numerals are 
given to those components that are like or the same as 
the corresponding components of Figs. 1 to 13. 

30 [0172] This embodiment is the same as the embodi- 
ment of Figs, 1 to 13 except for the first to fifth display 
modes and the seventh to tenth display modes. 
[0173] As shown in Figs. 14(a) to 14(i) and Figs. 15 
(a) to 15(d), the key hole icon 110 is omitted from the 

35 first to fifth display modes and the seventh to tenth dis- 
play modes. 

[0174] Instead of showing the key frame icon 100 be- 
ing inserted into the key hole icon 110 as described 
above, a substantially rectangular holding frame 108 

40 surrounding the key frame icon 1 00 is shown. The hold- 
ing frame 108 corresponds to a second display image. 
[01 75] Particularly, the fifth display mode (see Fig. 1 4 
(d)) gives an impression that the key frame icon 100 is 
confined in the holding frame 108, in other words, an 

45 impression that the key is deposited to the vehicle. The 
color of the key frame icon 1 00 is different from the color 
of the third display mode of Fig. 14(c). 
[0176] In the fifth display mode, the key symbol 102 
is located in the holding frame 108, which gives an im- 

50 pression that the key symbol 1 02, together with the key 
frame icon 100, is confined in the holding frame 108. 
[0177] In the embodiment of Figs. 1 to 13, when the 
microcomputer 24 acknowledges two or more portable 
communication devices 11 each having a valid key ID, 

55 the microcomputer 24 enables the portable communi- 
cation device 1 1 of the highest reception level of the re- 
ception signal. However, in this embodiment, the micro- 
computer 24 does not determine whether a portable 
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communication device 11 is valid. As in the second dis- 
play mode of Fig. 15(a), the key frame icons 100 each 
corresponding to a key ID is shown in a solid line. 
[0178] In the ninth display mode of Fig. 15(c), the 
holding frame 1 08, which shown in a solid line in the fifth 5 
display mode of Fig. 14(d), is shown in a broken line. 
[0179] In the tenth display mode of Fig. 15(d), the 
holding frame 108 is shown in a solid line. 
[0180] In addition to the advantages of the embodi- 
ments of Figs. 1 to 13, the second embodiment has the 
following advantages. 

[0181] The first display device 36 shows the key sym- 
bol 1 02 as the first display image and shows the holding 
frame 108 surrounding the key symbol 102 as the sec- 
ond display image. When the engine is not running, the 
microcomputer 24 shows the key symbol 1 02 on the first 
display device 36. When the engine is running, the mi- 
crocomputer 24 shows the key symbol 1 02 and the hold- 
ing frame 108. 

[0182] When the third display mode (see Fig. 14(c)) 
is changed to the fifth display mode (see Fig. 1 4(d)), the 
key frame icon 100 is surrounded by the holding frame 
1 08. This gives an impression that the key frame icon 
100 is confined in the holding frame 108, in other words, 
an impression that the key is deposited to the vehicle. 
[0183] A third embodiment of the present invention 
will now be described with reference to Figs. 16 to 21, 
and 23(e). 

[0184] In this embodiment, the control flowchart of a 
control program executed by the microcomputer 24 is 
different from the embodiments of Figs. 1 to 15(d). Here- 
inafter, the differences from the embodiments of Figs. 1 
to 15(d) will mainly be discussed, and the same refer- 
ence numerals are given to those steps that are the 
same as the corresponding steps in the embodiments 
of Figs. 1 to 15(d). 

[0185] In this embodiment, the control program exe- 
cuted by the microcomputer 24 is basically the same as 
the program shown in Fig. 8. 

[0186] Fig. 1 8 is a verification process routine of this 
embodiment. 

1 . Verification Process Routine. 

[0187] In this embodiment, steps S140, S150, S180 
are omitted from the control flowchart of Fig. 9. Since 
step S150 is omitted, the ACC relay 41 is not automat- 
ically activated unlike the first and second embodi- 
ments. 

[0188] In step S130, based on the verification result 
in step S110, the microcomputer 24 outputs a display 
control signal to the first display device 36 to cause the 
first display device 36 to show the first display mode 
shown in Fig. 16(b). 

[01 89] In the first display mode, a key frame icon 1 00 
representing a frame appears on the display 56 of the 
first display device 36. Also, a key symbol 1 02 is shown 
in the key frame icon 100. 



[0190] Then, in step S170, the microcomputer 24 
shows the third display mode shown in Fig. 1 6(c). In the 
third display mode, a character OFF 1 05 appears above 
the character GUIDE ACC 1 20, and an inverted triangle 
mark M is shown on a side of the character GUIDE ACC 
120. The switch unit 57 is located at a part correspond- 
ing to the mark M and the character GUIDE ACC 120. 
In the following discussion, the area of the mark M al- 
ways corresponds to the switch unit 57. 
[0191] Instead of the character ACC 103 in the third 
display mode of Fig. 6(c) and the third display mode of 
Fig. 14(c), the mark M and the character GUIDE ACC 
120 show the location of the operational member 58, or 
the location of the engine start switch 33, in this embod- 
iment. 

2. Engine Start Process Routine 

[0192] Then, the microcomputer 24 proceeds to step 
S31 0 shown in Fig. 1 9. Step S31 0 corresponds to a step 
after the microcomputer 24 judges that the engine is per- 
mitted to be started. 

[0193] The microcomputer 24 outputs a display con- 
trol signal to the first display device 36, thereby causing 
the first display device 36 to show an eleventh display 
mode shown in Fig 16(d). 

[0194] In the eleventh display, the mark M and a char- 
acter GUIDE START 121 appear below the character 
OFF 105 in the display 56. 

[0195] In step S310, the microcomputer 24 causes 
the second display device 37 to continuously emit light. 
[0196] A fifth display mode (see Fig. 16(e)) of step 
S330 is the same as the fifth display mode of Fig. 14(d) 
except that the holding frame 108 is omitted. 
[0197] In step S370, the microcomputer 24 judges 
whether the unlocking operation of the steering lock 
control unit 38 has been completed. 
[0198] If the outcome of step S370 is negative, that 
is, if the microcomputer 24 judges that the unlocking op- 
eration by the steering lock control unit 38 has not com- 
pleted, the microcomputer 24 proceeds to step S380. In 
step S380, the microcomputer 24 causes the first dis- 
play device 36 to show a fifteenth display mode shown 
in Fig. 23(e). In the fifteenth display mode, the display 
56 shows a phrase 'Turn Steering Wheel" 125. There- 
after, the microcomputer 24 returns to step S370. The 
phrase 125 appears when the unlocking operation has 
not been completed and instructs occupants on how to 
unlock the steering shaft from a locking member. If the 
outcome of step S370 is positive, the microcomputer 24 
terminates the engine start process routine and pro- 
ceeds to an engine state determination process routine 
shown in Fig. 20. 

[0199] In step S470 of the engine state determination 
process routine of Fig. 20, the microcomputer 24 shows 
a tenth display mode of Fig. 17(d). The tenth display 
mode of Fig. 1 7(d) is the same as the tenth display mode 
of Fig. 15(d) except that the holding frame 108 and the 
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sandglass symbol 1 07 are omitted. The sandglass sym- 
bol 107 is replaced with a character ON 104. A phrase 
Stop Car ! 122 is shown below the character ON 104. 
At this time, the microcomputer 24 may outputs a warn- 
ing signal to an alarm (not shown) so that the alarm pro- 
duces alarm sound. 

[0200] If the outcome of step S430 of Fig. 20 is neg- 
ative, that is, if the microcomputer 24 judges that the 
brake switch 32 is OFF, the microcomputer 24 proceeds 
to step S480. In step S4B0, the microcomputer 24 caus- 
es the first display device 36 to show a thirteenth display 
mode shown in Fig. 17(b). The thirteenth display mode 
of Fig. 1 7(b) is the same as the fifth display mode of Fig. 
1 6(e) except that a phrase "Brake!" 1 23 appears below 
the character ON 104. 

[0201 ] If the outcome of step S480 is positive, the mi- 
crocomputer 24 proceeds to step S41 0. The phrase 1 23 
instructs the driver to turn on the brake, that is, to step 
on the brake pedal. At this time, the microcomputer 24 
may outputs a warning signal to an alarm (not shown) 
so that the alarm produces alarm sound. 
[0202] If the outcome of step S41 0 is negative and the 
outcome of step S450 is positive, that is, if the micro- 
computer 24 judges that the engine start.switch 33 is 
not ON and the inside verification has been established, 
the microcomputer 24 proceeds to step S490. In step 
S490, the microcomputer 24 determines it has received 
an ON signal from the seat switch 39. If the outcome of 
step S490 is positive, that is, if an ON signal has been 
inputted from the seat switch 39, the microcomputer 24 
judges that the driver is seated on the driver's seat and 
proceeds to step S330. If the outcome of step S490 is 
negative, that is, if an ON signal has not been inputted 
from the seat switch 39, or if an OFF signal has been 
inputted from the seat switch 39, the microcomputer 24 
proceeds to step S491 . 

[0203] In step S491, the microcomputer 24 causes 
the first display device 36 to show a fourteenth display 
mode shown in Fig. 1 7(c). The fourteenth display mode 
is the same as the fifth display mode of Fig. 1 6(e) except 
that a phrase "Stop Engine!" 124 appears below the 
character ON 104. 

[0204] In this case, the microcomputer 24 judges that 
the driver is not seated on the driver 1 s seat 52 and 
leaves the vehicle with the engine running and instructs 
the driver to stop the engine. At this time, the microcom- 
puter 24 may outputs a warning signal to an alarm (not 
shown) so that the alarm produces alarm sound. 
[0205] The microcomputer executes an accessory 
(ACC) process routine shown in Fig. 21 . In step S610 
of Fig. 21 , the microcomputer 24 causes the first display 
device 36 to show a seventh display mode shown in Fig. 
16(h). In the seventh display mode, the key frame icon 
100, the key symbol 102, the character ACC 103, the 
mark M, and the character GUIDE ON 130 appear on 
the display 56. The character ACC 1 03 appears on a 
part that corresponds to the manipulation member 58. 
The mark M and the character GUIDE ON 130 are 



shown below the character ACC 103. 
[0206] Unlike step S61 0 of Fig. 12 (corresponding to 
Fig. 6(g)), the ACC relay 41 is not activated in step S61 0 
of this embodiment. 

5 [0207] Then, the microcomputer 24 proceeds to step 
S620. If the outcome of step S620 is positive, that is, if 
the microcomputer 24 receives an ON signal from the 
engine start switch 33, the microcomputer 24 performs 
ACC activation. Specifically, the microcomputer 24 out- 

10 puts an ACC activation signal to the relay control unit 
47. Based on the ACC activation signal, the relay control 
unit 47 supplies an excitation current to the actuation 
coil 41b of the ACC relay 41 . Then, the microcomputer 
24 proceeds to step S630. 

15 [0208] In step S630, the microcomputer 24 causes 
the first display device 36 to show an eighth display 
mode shown in Fig. 16(i). In the eighth display mode, 
the key frame icon 100, the key symbol 102, the char- 
acter ON 104, the mark M, and the character GUIDE 

20 OFF 131 appear on the display 56. The character ON 
104 appears on a part that corresponds to the manipu- 
lation member 58. The mark M and the character GUIDE 
OFF 1 31 are shown below the character ON 1 04. Then, 
the microcomputer 24 proceeds to step S640. In step 

25 S640, the microcomputer 24 determines whether it has 
received an ON signal from the engine start switch 33. 
[0209] If the outcome of step S640 is negative, that 
is, if the microcomputer 24 has not received an ON sig- 
nal, the microcomputer 24 returns to step S630. If the 

30 outcome of step 5640 is positive, that is, if the micro- 
computer 24 has received an ON signal, the microcom- 
puter returns to step S170 of the verification process 
routine of Fig. 9. 

[021 0] That is, after step S640, the microcomputer 24 

35 causes the ACC relay 41 to stop sending a control signal 
to the relay control unit 47 of the start control unit 35. 
Based on the stop of the control signal, the relay control 
unit 47 stops excitation current from the ACC relay 41 
to the actuation coil 41b. As a result, the ACC relay 41 

40 is turned off and the current to the ACC system is 
stopped. Thereafter, the microcomputer 24 proceeds to 
step S1 70 of Fig. 9. Thus, the display 56 is changed from 
the eighth display mode (see Fig. 16(1)) to the third dis- 
play mode (see Figs. 16(c) and 16(j)). 

45 [0211] If the outcome of step S610 is negative, that 
is, if the microcomputer 24 has not received an ON sig- 
nal from the engine start switch 33, the microcomputer 
24 proceeds to step S650. If the outcome of step S650 
is negative, that is, if the microcomputer 24 has received 

50 a brake OFF signal, the microcomputer S61 0 returns to 
step S610. If the outcome of step S650 is positive, that 
is, if the microcomputer 24 has received a brake ON sig- 
nal, the microcomputer 24 proceeds to step 5660. 
[0212] In step S660, the microcomputer 24 causes 

55 the first display device 36 to show a twelfth display mode 
shown in Fig. 1 6(k). In the twelfth display mode, the key 
frame icon 1 00, the key symbol 1 02, the character ACC 
103, the mark M, and the character GUIDE START 121 
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appear on the display 56. The character ACC 103 ap- 
pears on a part that corresponds to the manipulation 
member 58. The mark M and the character GUIDE 
START 121 are shown below the character ACC 103. 
[0213] Then, the microcomputer 24 proceeds to step 
S670. In step S670, the microcomputer 24 judges 
whether it has received a brake OFF signal. If the out- 
come of step S670 is positive, that is, if the microcom- 
puter 24 has received a brake OFF signal, the micro- 
computer 24 returns to step S61 0. If the outcome of step 
S670 is negative, that is, if the microcomputer 24 has 
not received a brake ON signal, the microcomputer 24 
proceeds to step S680. 

[021 4] If the outcome of step S680 is positive, that is, 
if the microcomputer 24 has received an ON signal from 
the engine start switch 33, the microcomputer 24 pro- 
ceeds to step S330 in the engine start process shown 
in Fig 10. 

[0215] After the microcomputer 24 proceeds to step 
S330, the display 56 is changed from the twelfth display 
mode of Fig. 16(k) to the fifth display mode of Fig. 6(d). 
If the engine has not been started, the microcomputer 
24 proceeds to step S350 after step S340 and executes 
the engine start process. 

[0216] If the outcome of step S680 is negative, that 
is, if the microcomputer 24 has not received an ON sig- 
nal from the engine start switch 33, the microcomputer 
24 returns to step S660. 

[0217] In addition to the advantages of the embodi- 
ment shown in Figs. 1 to 13, this embodiment provides 
the following advantages. 

[0218] When the engine start switch 33 is not manip- 
ulated, the second display device 37 is turned off as 
shown in Figs. 1 6(a), 1 6(b), and 1 6(g). When the engine 
start switch 33 is enabled, the second display device 37 
continuously emits light as shown in Figs. 1 6(c) to 1 6(0, 
and 1 6(h) to 1 6(k). When the microcomputer 24 cannot 
acknowledge a portable communication device 11 , the 
second display device 37 is turned off or blinked as 
shown in Figs. 17(b) to 17(d). 

[0219] Accordingly, occupants such as a driver are re- 
liably informed of the state of the engine start switch 33. 
[0220] The character OFF 1 05 and the character ON 
104 in Figs. 16(c) to 16(f) show the state in which the 
engine is not running and the state in which the engine 
is running, respectively. Thus, occupants can visually 
confirm the state of the engine. The character GUIDE 
ACC 120 and the character GUIDE START 121 in Figs. 
1 6(c), 1 6(d), and 1 6(f) function to guide the manipulation 
of the manipulation member 58. Thus, occupants can 
visually confirm the manipulation procedure of the en- 
gine start switch 33. 

[0221] The character ACC 103, the character ON 104, 
and the character OFF 105 shown in Figs. 16(h) to 16 
(k) show the state of the engine start switch 33, which 
functions as a power switch. Specifically, the characters 
103 to 105 whether the engine start switch 33 is func- 
tioning as a switch of electric components, in an ON 



state or in an OFF state. 

[0222] The character GUIDE ACC 120, the character 
GUIDE ON 130, the character GUIDE OFF 131 , andthe 
character GUIDE START 121 guide the operation of the 

5 engine start switch 33. The characters 120, 130, 131, 
and 121 guides the operation of the engine start switch 
33 by showing operational functions. 
[0223] In step S430, the microcomputer 24 deter- 
mines whether the brake pedal is being depressed (see 

10 Fig. 20). When determining that the brake switch 32 is 
OFF and that the engine start switch 33 is manipulated, 
the microcomputer 24 causes the first display device 36 
to show an alarm of the thirteenth display mode. 
[0224] Therefore, the driver is warned that the engine 

15 was stopped without operation of the brake, 

[0225] A fourth embodiment of the present invention 
will now be described with reference to Figs. 22(a) to 23 
(e). 

[0226] In this embodiment, the hardware structure is 
20 substantially the same as the embodiment of Figs. 16 
(a) to 21 .. This embodiment is different from the embod- 
iment of Figs. 16(a) to 21 in that a part of the control 
flowchart is omitted. 

[0227] That is, in the ACC process routine shown in 
25 Fig. 21 , steps S650 to S680 are omitted, and when the 
outcome of step S620 is negative, the microcomputer 
24 returns to step S610. 

[0228] Unlike the corresponding display modes in the 
embodiment of Figs. 16(a) to 21 , the mark M, the char- 

30 acter GUIDE ACC 120, the character GUIDE START 
121, the character GUIDE ON 130, and the character 
GUIDE OFF 131 are omitted in a third display mode 
(Figs. 22(c) and 22(f)), a seventh display mode (Fig. 22 
(h)), an eighth display mode (Fig. 22(i)), and an eleventh 

35 display mode (Fig. 22(d)) of this embodiment. 

[0229] This embodiment has the same advantages as 
the embodiments shown in Figs. 1 to 21 . 
[0230] Afifth embodiment according to the present in- 
vention will now be described with reference to Figs. 24 

40 to 26(d). 

[0231] The hardware structure of this embodiment is 
different from that of the embodiment of Figs. 16(a) to 
21 in the structure of the engine start switch 33 and the 
surrounding structure. 

45 [0232] As shown in Figs. 24 and 25, a switch device 
300 is located in the center cluster 51 . The switch device 
300 includes a case 300a and a bezel 301 . The case 
300a of the switch device 300 has an opening toward 
the interior of the passenger compartment. The bezel 

50 301 is fixed to the opening. The bezel 301 has a recess 
302. As shown in Fig. 25, an upper wall 303, which de- 
fine part of the recess 302, extends downward in a slant- 
ing manner. A lower wall 304, which forms a part of the 
recess 302, extends downward in a slanting manner. 

55 [0233] A switch unit 305 is provided on a lower wall 
304. The switch unit 305 includes a manipulation mem- 
ber 306, an engine start switch 307, and a display unit 
308. 
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[0234] The engine start switch 307 is fixed to a board 
309 provided in a housing 305a of the switch unit 305. 
The engine start switch 307 is a momentary push switch. 
[0235] The manipulation member 306 is located in an 
opening of the housing 305a that opens to the recess 
302. The manipulation member 306 is moved when 
pressed (see arrow in Fig. 25). The manipulation mem- 
ber 306 is always located in the recess 302 and does 
not project from the recess 302. The manipulation mem- 
ber 306 is arranged along the lower wall 304 of the re- 
cess 302 and can be manipulated by, for example, a fin- 
ger of a driver. When pressed by, for example, a driver, 
the manipulation member 306 presses the engine start 
switch 307. Accordingly, the engine start switch 307 is 
selectively turned ON and OFF. 
[0236] The display unit 308 is located in the manipu- 
lation member 306. Occupants in the passenger com- 
partment can see the display 31 0 of the display unit 308. 
The surface of the display 310 is covered with a trans- 
parent cover forming the manipulation member 306. 
The display 310 of the display unit 308 is a color liquid 
crystal display. 

[0237] As shown in Fig. 24, a security display 400, an 
inverted triangular mark display 401 functioning as an 
indicator, and a user display 402 are arranged from the 
left in an area above the bezel 301 . Each of the displays 
400 to 402 includes a plurality of LEDs. Each of the dis- 
plays 400 to 402 emits light when the LEDs are activat- 
ed. A character SECURITY is printed on the surface of 
the security display 400, and a character OWNER is 
printed on the surface of the user display 402. 
[0238] The electrical configuration of this embodiment 
is different from that of the embodiment shown in Figs. 
1 6(a) to 21 in that first display device 36 and the second 
display device 37 are replaced by the display unit 308, 
the security display 400, the mark display 401 , and the 
user display 402. The display unit 308, the security dis- 
play 400, the mark display 401 , and the user display 402 
are connected to the microcomputer 24. Also, the en- 
gine start switch 33 is replaced by the engine start switch 
307. The other electrical configuration is the same as 
that of the embodiment shown in Figs. 1 6(a) to 21 . 
[0239] An operation of this embodiment will now be 
described. 

[0240] In the following description, only the difference 
from the control flowchart of Figs. 13 and the control 
flowchart of Figs. 18 to 21 will be described. 

1. Verification Process Routine. 

[0241] In this embodiment, when proceeding to step 
S1 30, the microcomputer 24 shows a first display mode. 
In the first display mode, the microcomputer 24 controls 
the mark display 401 and the user display 402 to blink 
for a predetermined period (for example, several sec- 
onds) and then causes the mark display 401 and the 
user display 402 to continuously emit light. 
[0242] In the third display mode, the microcomputer 



24 controls the mark display 401 and the user display 
402 to blink for a predetermined period (for example, 
several seconds) and then causes the mark display 401 
and the user display 402 to continuously emit light. 

s [0243] The mark display 401 clearly shows the loca- 
tion of the manipulation member 306 (the engine start 
switch 307) in the third display mode. 
[0244] The other steps in the verification process rou- 
tine are the same as those of the control flowchart 

10 shown in Fig. 18. 

2. Engine Start Process Routine 

[0245] In this embodiment, steps S370 and S380 are 
15 omitted from the control flowchart of Fig. 19. 

[0246] In the eleventh display mode of step S31 0, the 
microcomputer 24 causes the mark display 401 and the 
user display 402 to continuously emit light. In the elev- 
enth display mode, the microcomputer 24 causes the 
20 display 31 0 of the display unit 308 to show the character 
START (see Fig. 26(a)). 

[0247] In the fifth display mode of step S330, the mi- 
crocomputer 24 causes the mark display 401 and the 
user display 402 to continuously emit light. In the fifth 
25 display mode, the microcomputer 24 causes the display 
310 to show the character STOP (see Fig. 26(b)). 

3. Engine State Determination Process Routine 

30 [0248] The routine of this embodiment is the same as 
the control flowchart of Fig. 20 except that steps S490 
and S491 are omitted and that, if the outcome of step 
S450 is positive, the microcomputer 24 proceeds to step 
S330 of Fig. 19. In this embodiment, steps S470 and 

35 S480 are omitted. If the outcome of each of steps S420 
and S430 is negative, the microcomputer 24 returns to 
step S410. 

[0249] In the ninth display mode (not shown) of step 
S460, the microcomputer 24 causes the mark display 

40 401 and the user display 402 to blink. In the ninth display 
mode, the microcomputer 24 causes the display 31 0 to 
show the character STOP. As a result, if the outcome of 
step S450 is negative, the mark display 401 and the user 
display 402 blink to indicate that the engine start switch 

45 307 is in a particular state. 

4. Accessory (ACC) Process Routine 

[0250] The routine of this embodiment is the same as 
50 the control flowchart of Fig. 21 except that steps S650 
to S680 are omitted, and that, if the outcome of step 
S620 is negative, the microcomputer 24 proceeds to 
step S610. 

[0251] In the seventh display mode of step S610, the 
55 microcomputer 24 causes the mark display 401 and the 
user display 402 to continuously emit light. In the sev- 
enth display mode, the microcomputer 24 causes the 
display 31 0 to show the character ACC (see Fig. 26(c)). 
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[0252] In the eighth display mode of step S630. the 
microcomputer 24 causes the mark display 401 and the 
user display 402 to continuously emit light. In the eighth 
display mode, the microcomputer 24 causes the display 
310 to show the character ON (see Fig. 26(d)). 

5. Security Process Routine 

[0253] In this embodiment, the microcomputer 24 
turns off the mark display 401 and the user display 402 
in step S830 shown in Fig. 13. In the sixth display mode, 
the microcomputer 24 turns off the display 310 and 
causes the security display 400 to continuously emit 
light (see Fig. 24). 

[0254] This embodiment provides the following ad- 
vantages. 

[0255] When identifying a portable communication 
device 11 having a valid key ID, the microcomputer 24 
causes the mark display 401 and the disptay unit 308 to 
continuously emit light. That is, occupants are informed 
that the microcomputer 24 has acknowledged the port- 
able communication device 11 . 
[0256] Therefore, when the portable communication 
device 11 having a valid key ID has been identified by 
the microcomputer 24, the location of the engine start 
switch 307 is clearly indicated. Thus, the identification 
of the portable communication device 11 having a valid 
key ID is informed to the occupants. 
[0257] Therefore, in accordance with the result of the 
acknowledgement of the portable communication de- 
vice 11 having a valid key ID, the microcomputer 24 en- 
ables manipulation of the engine start switch 307. When 
enabling manipulation of the engine start switch 307, the 
microcomputer 24 shows the acknowledgement result 
on the mark display 401 and the display unit 308. 
[0258] I n this manner, the occupants are informed that 
manipulation of the engine start switch 307 is enabled. 
Before the engine start switch 307 is enabled, the iden- 
tification of a portable communication device 11 having 
a valid key ID has not been completed. Therefore, the 
engine cannot be started. 

[0259] The states of the mark display 401 and the dis- 
play unit 308 change in accordance with the state of the 
engine start switch 307. The states of the mark display 
401 and the display unit 308 vary in the following states, 
that is, when the engine start switch 307 is not manipu- 
lated, when the engine start switch 307 is enabled, and 
when the microcomputer 24 cannot acknowledge a port- 
able communication device 11 . 
[0260] Accordingly, occupants such as a driver are re- 
liably informed of the state of the engine start switch 307. 
[0261] A sixth embodiment according to the present 
invention will now be described with reference to Figs. 
27 to 32. 

[0262] This embodiment is a modification of the em- 
bodiment shown in Figs. 24 to 26(d). Like or the same 
reference numerals are given to those components that 
are like or the same as the corresponding components 



of the embodiment shown in Figs. 24 to 26(d). Mainly, 
the differences from the embodiment shown in Figs. 24 
to 26(d) will be discussed below. 
[0263] In this embodiment, the cross-sectional shape 
5 of the recess 302 is different from that of the embodi- 
ment shown in Figs. 24 to 26(d). Sidewails defining a 
part of the recess 302 slantly extend to approach each 
other toward the bottom of the recess 302. A bottom sur- 
face 410, which functions as a mount surface, extends 
w vertically along the longitudinal direction of the switch 
device 300. The upper wall 303, the lower wall 304, the 
sidewails are connected to the upper, lower and sides 
of the bottom wall 410, respectively. As shown in Fig. 
28, the cross-sectional shape of the recess 302 is sub- 
's stantially trapezoidal. 

[0264] The switch unit 305 is located closer to one 
side of the bottom surface 41 0. In this embodiment, the 
switch unit 305 is located closer to the right side (see 
Fig. 27). 

20 [0265] A display of the display unit 308 is located on 
the bottom surface 41 0. The bottom surface41 0 is made 
of transparent material and covers the display 310. 
[0266] The manipulation member 306 is arranged to 
be always located in the recess 302 and not to project 

25 from the recess 302. A character "push" is printed on 
the surface of the manipulation member 306. 
[0267] The security display 400 and the user display 
402 are arranged on a part of the bezel 301 about the 
recess 302 in the vertical direction. In this embodiment, 

30 the mark display 401 is omitted. 

[0268] An operation of this embodiment will now be 
described. 

[0269] The control flowchart executed by the micro- 
computer 24 in this embodiment is substantially the 

35 same as that of the embodiment shown in Figs. 24 to 
26(d). Therefore, in thefollowing description, the control 
flowcharts of Figs. 1 8 to 21 are used. As for the display 
modes, the difference from the display modes of the em- 
bodiments shown in Figs. 24 to 26(d) will mainly be dis- 

40 cussed. 

1 . Verification Process Routine. 

[0270] In this embodiment, when proceeding to step 
45 S1 30, the microcomputer 24 shows a first display mode. 
In the first display mode, the microcomputer 24 controls 
the user display 402 to blink for a predetermined period 
(for example, several seconds) and then causes the us- 
er display 402 to continuously emit light. 
so [0271] In the third display mode, the microcomputer 
24 controls the user display 402 to blink for a predeter- 
mined period (for example, several seconds) and then 
causes the user display 402 to continuously emit light. 
At this time, the microcomputer 24 only shows a mark 
55 m shown in Fig. 29 on the display 31 0 to show the loca- 
tion of the manipulation member 306. In this embodi- 
ment, only the mark M is shown. In this case, the mark 
M clearly shows the location of the manipulation mem- 
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ber 306 (the engine start switch 307) in the third display 
mode. 

2. Engine Start Process Routine 

[0272] In the eleventh display mode of step S310 in 
Fig. 19, the microcomputer 24 turns on the user display 
402. In the eleventh display mode, the microcomputer 
24 causes the display 31 0 to show the character START 
and the mark M to indicate the location of the manipu- 
lation member 306 (see Fig. 29). 
[0273] In the fifth display mode of Step S330 in Fig, 

1 9, the microcomputer 24 turns on the user display 402. 
In the fifth display mode, the microcomputer 24 causes 
the display 310 to show the character STOP and the 
mark M to indicate the location of the manipulation mem- 
ber 306 (see Fig. 30). 

3. Engine State Determination Process Routine 

[0274] In the ninth display mode of step S460 in Fig. 

20, the microcomputer 24 controls the user display 402 
to blink. In the ninth display mode, the microcomputer 
24 causes the display 31 0 to show the character STOP. 
As a result, if the inside verification is determined not to 
have been completed in step S450, the user display 402 
blinks to inform occupants of an abnormality. 

4. Accessory (ACC) Process Routine 

[0275] In the seventh display mode of step S610 in 
Fig. 21 , the microcomputer 24 turns on the user display 
402. In the seventh display mode, the microcomputer 
24 causes the display 310 to show the character ACC 
(see Fig. 31). 

[0276] In the eighth display mode of step S630 in Fig. 

21 , the microcomputer 24 turns on the user display 402. 
In the eighth display mode, the microcomputer 24 caus- 
es the display 310 to show the character ON (see Fig. 
32). 

5. Security Process Routine 

[0277] In the sixth display mode of step S830 (see Fig. 
13) in this routine, the microcomputer 24 turns off the 
user display 402. In the sixth display mode, the micro- 
computer 24 turns off the display 310 and causes the 
security display 400 to continuously emit light. 
[0278] This embodiment has the same advantages as 
the embodiment shown in Figs. 24 to 26(d). 
[0279] It should be apparent to those skilled in the art 
that the present invention may be embodied in many 
other specific forms without departing from the spirit or 
scope of the invention. Particularly, it should be under- 
stood that the invention may be embodied in the follow- 
ing forms. 

[0280] In the embodiments of Figs. 1 to 16(d), when 
the inside verification cannot be executed due to a mal- 



function of a portable communication device 11 having 
a valid key ID after the microcomputer 24 identifies the 
portable communication device 1 1 , the frame of the key 
frame icon 100 is shown with broken line in the ninth 
5 display mode shown in Figs. 7(c) and 15(c). Instead, the 
color of the frame shown in the fifth display mode of Figs, 
6(d) and 14(d) may be changed. Alternatively, the frame 
may blink. 

[0281] In the embodiment of Figs. 1 to 13, the frame 
10 of the key frame icon 100 of a portable communication 
device 11 having an invalid key ID may blink in the sec- 
ond display mode of Fig. 7(a). 

[0282] In the embodiment of Figs. 1 to 13, when the 
third display mode of Fig. 6(c) is changed to the fifth dis- 
15 play mode, the key frame icon 1 00 may be rotated using 
an animation effect before being engaged with the key 
hole icon 110. 

[0283] In the embodiment of Figs. 24 to 26(d), the 
character ACC is shown on the display 310 in the sev- 

20 enth display mode, and the character ON is shown on 
the display 31 0 in the eighth display mode. Alternatively, 
as shown in Fig. 26(e), an ACC light-emitting portion 500 
and an ON light-emitting portion 501 each having a plu- 
rality of LEDs may be provided on the bezel 310. The 

25 ACC light-emitting portion 500 may continuously emit 
light in the seventh display mode of Fig. 26(c), and the 
ON light-emitting portion 501 may continuously emit 
light in the eight display mode. 

[0284] In the embodiments of Figs. 1 to 32, the engine 
30 start switches 33, 307 are momentary push switches, 
and the engine start switches 33, 307 of the manipula- 
tion members 58, 306 are pressed when manipulated. 
Instead, the manipulation members 58, 306 may be hor- 
izontally slidable along the inner surface of the recesses 
35 53, 302, and momentary slide switches that are pressed 
by the slid manipulation members 58, 306 may be pro- 
vided. 

[0285] In the embodiment of Figs. 1 to 13, the second 
display device 37 is turned off or blinks in accordance 

40 with whether the engine start switch 33 is in particular 
states. Instead, the second display device 37 may con- 
tinuously emit light in a color that is different from the 
color used when the engine start switch 33 is not in the 
particular states. 

45 [0286] In the embodiment of Figs. 1 to 13, the micro- 
computer 24 may change the color of the key symbol 
102 in accordance with whether the engine is running. 
[0287] In the embodiments of Figs. 1 to 15(d), the 
number of portable communication devices 11 having 

so valid key IDs is not limited to two in the second display 
mode (see Figs. 7(a) and 15(a)). The display 56 may be 
enlarged to show three or more icons corresponding to 
portable communication devices 11 . 
[0288] In the embodiment of Figs. 1 to 13, one of the 

55 first display device 36 and the second display device 37 
may be omitted. 

[0289] Therefore, the present examples and embod- 
iments are to be considered as illustrative and not re- 
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strictive and the invention is not to be limited to the de- 
tails given herein, but may be modified within the scope 
and equivalence of the appended claims. 



Claims 

1 . A vehicle engine starting apparatus being charac- 
terized by: 

a start switch for starting the engine of the ve- 
hicle; 

a display device for showing the location of the 
start switch; 

an identify device for identifying a specific sig- 
nal; and 

a control device for controlling the display de- 
vice in accordance with the result of the identi- 
fication executed by the identify device. 

2. The apparatus according to claim 1 , characterized 
in that, when the specific signal is acknowledged 
by the identify device, the display device emits light. 

3. The apparatus according to claims 1 or 2, charac- 
terized in that the display device includes an emit- 
ter, the emitter being located in the vicinity of the 
start switch. 

4. The apparatus according to any one of claims 1 to 
3, characterized in that, when the specific signal 
is acknowledged by the identify device, the control 
device enables the start switch so that the operation 
of the start switch is valid, and causes the display 
device to show information representing that the 
specific signal has been acknowledged. 

5. The apparatus according to any one of claims 1 to 
3, characterized In that, when the specific signal 
is acknowledged by the identify device, the control 
device enables the start switch so that the operation 
of the start switch is valid, and wherein the control 
device causes a displaying state of the display de- 
vice to be different according to whether the display 
device is enabled or not. 

6. The apparatus according to any one of claims 1 to 
5, characterized in that, when the control device 
receives a predetermined switching signal, the con- 
trol device causes the start switch to function as a 
power switch of on-vehicle electrical devices, and 
causes the display device to show information rep- 
resenting whether the power switch is ON or OFF. 

7. The apparatus according to claim 6, characterized 
in that the switching signal is a signal representing 
that the brake of the vehicle is not applied. 



8. The apparatus according to any one of claims 1 to 

7, characterized in that, when the specific signal 
is acknowledged by the identify device, the control 
device causes the display device to show an image 

5 of a key. 

9. The apparatus according to any one of claims 1 to 

8, characterized in that the specific signal is one 
of a plurality of specific signals, wherein the identify 

10 device is capable of acknowledging the specific sig- 
nals, and wherein the control device causes the dis- 
play device to show which one of the specific sig- 
nals has been acknowledged by the identify device. 

15 10. The apparatus according to any one of claims 1 to 
8, characterized in that the specific signal is one 
of a plurality of specific signals, wherein the identify 
device is capable of simultaneously acknowledging 
the specific signals, and wherein, when the identify 

20 device simultaneously acknowledges the specific 
signals, the control device causes the display de- 
vice to show independent images each represent- 
ing that one of the specific signals has been ac- 
knowledged. 

25 

11. The apparatus according to claim 10, character- 
ized in that, when the identify device simultaneous- 
ly acknowledges the specific signals, the control de- 
vice determines whether each of the specific sig- 
30 nals is valid, and causes the display device to show 
information regarding a valid specific signal and in- 
formation regarding an Invalid specific signal in dif- 
ferent forms. 

35 12. The apparatus according to any one of claims 1 to 

11 , characterized in that the identify device iden- 
tifies the specific signal through an outside verifica- 
tion and an inside verification, and wherein the con- 
trol device causes the display device to show in dif- 

40 ferent forms information representing that the spe- 
cific signal has been acknowledged through the out- 
side verification and information representing that 
the specific signal has been acknowledged through 
the inside verification. 

45 

13. The apparatus according to any one of claims 1 to 

12, characterized in that the display device is ca- 
pable of displaying a first display image and a sec- 
ond display image, wherein the first display image 

so has a predetermined shape, wherein the second 
display image has a shape different from the shape 
of the first display image, wherein, when the engine 
is not running, the display device displays the first 
display image at a position away from the second 

55 display image, and wherein, when the engine is run- 
ning, the display device displays the first display im- 
age contacting the second display image. 



19 



37 



EP 1 357 003 A2 



3B 



14. The apparatus according to any one of claims 1 to 
12, characterized in that the display device is ca- 
pable of displaying a first display image and a sec- 
ond display image, wherein the first display image 
has a predetermined shape, wherein the second 
display image has a shape which is different from 
the shape of the first display image, and wherein, 
when the engine is running, the display device dis- 
plays the first display image surrounded by the sec- 
ond display image. 

15. The apparatus according to any one of claims 1 to 
14, characterized in that, if the start switch is ma- 
nipulated while the vehicle is running, the control 
device causes the display device to show a warn- 
ing. 



22. The arrangement according to any one of claims 1 7 
to 21 , wherein the apparatus being characterized 
by: 

s a display device for showing the location of the 

engine start switch, wherein the display device 
is located in the recess; 
an identify device for identifying a specific sig- 
nal; and 

w a control device for controlling the display de- 

vice in accordance with the result of the identi- 
fication executed by the identify device. 



10 



16. The apparatus according to any one of claims 1 to 
15, further being characterized by a manipulation 
member for operating the start switch, and wherein 20 
the display device is covered with the manipulation 
member. 



17. An arrangement of a vehicle engine start apparatus 
having an engine start switch, wherein the engine 25 
start switch is located on a center cluster of a instru- 
ment panel, wherein a recess is formed in the center 
cluster, and being characterized that: 

a manipulation member for operating the en- 30 
gine start switch is attached to a mount surface 
that defines a part of the recess, and wherein 
the manipulation member does not project form 
the recess. 

35 

18. The arrangement according to claim 17, character- 
ized in that the mount surface extends in the lateral 
direction of the vehicle and in the traveling direction 
of the vehicle. 

40 

19. The arrangement according to claims 17 or 18, 
characterized in that the mount surface is a lower 
one of a plurality of wall surfaces defining the re- 
cess. 

45 

20. The arrangement according to any one of claims 1 7 
to 19, characterized in that the mount surface ex- 
tends in the lateral direction of the vehicle and in the 
vertical direction of the vehicle. 

50 

21 . The arrangement according to any one of claims 1 7 
to 20, characterized in that the recess opens rear- 
ward in relation to the traveling direction of the ve- 
hicle, and wherein dimensions of the recess along 
the lateral and vertical directions of the vehicle de- ss 
crease frontward in relation to the traveling direction 

of the vehicle. 
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